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The scope and application of present web technology in the library and information sector have been 
increasingly transforming in terms of storage, processing, and delivery of services. Libraries, 
information centers, archives, museums, etc. are being driven to add meaningful and interoperable 
web-based library services to address the growing information needs of the users. One of the major 
developments in recent times is the adoption of semantic web technologies in providing web-based 
library services. Semantic web technology is an advanced web interface that offers structured web-
based data and allows organizations or institutions to describe, communicate, retrieve and re-distribute 
over the web. It enables the library community to include additional information from other external 
resources to provide enriched information services to the users. Transformation, integration, and 
publication of library data as linked open data (LOD) is one such service. A library database typically 
holds two types of data viz., bibliographic data and authority data. There are many types of authority 
data that include personal names, corporate names, meeting names, geographic names, chronological 
terms, topical terms, etc. A personal name authority record provides several attributes of a person who 
may be an author, a contributor, an editor, a translator, an illustrator, etc., and acts as a preferred term or 
an access point for the library online catalogue service. The main objective of this paper is to transform 
MARC 21-based personal name authority data of a Koha database to RDF triple format and publish 
them as Linked Open Data (LOD) with enrichment of external LOD personal name authority datasets 
like Congress Name Authority File (LCNAF), Virtual International Authority File (VIAF), etc. 
Personal name authority LOD dataset adds a persistent URI to each personal name heading and makes 
the data easily accessible over the web. A Workflow Model (Figure-1) has been proposed to visualize 
the steps, operations, and components for converting personal name authority data to a LOD dataset. 
OpenRefine (version 3.2, https://openrefine.org/), an open-source tool, is used for the cleansing, 
reconciliation, and transformation of unstructured and messy data. In this research work, the 
OpenRefine tool has played a crucial role in facilitating a wide range of activities, from data refinement 
to the insertion of the URI column, link generation, reconciliation of external data sources, conversion 
of source format to different RDF formats such as RDF/XML, N-triples, Turtle, JSON-LD, etc. The 
produced personal name authority LOD dataset may further be used by the organizations or institutions 
for their advanced online catalogue service. 
 





In a library database management system (LMS), information regarding bibliographic documents is not 
recorded solely in the bibliographic records. Authority records are also used to provide information 
about all controlled access points that are either included in the existing bibliographic records or 
derived from the relevant bibliographic records or have the possibility to be assigned as access points in 
bibliographic records of a cataloging system of a library, commonly known as OPAC (Žumer et al., 
2008). Authority record is an essential tool that facilitates recall and precision in the retrieval of 
information resources by ensuring clarity and consistency in the form of access points used to classify 
names of persons, families, places, corporate bodies, meetings and subject headings (Sandberg & Jin, 
2016). Generally, the authority data of a typical library management system comprises of personal 
names, corporate names, family names, geographic names, meeting names, uniform title, topical terms 
or subject headings and chronological  terms. Out of the name authority records mentioned above, the 
personal name authority record provides a number of attributes of a person who may be an author, 
contributor, editor, translator, illustrator, etc. A personal name authority record may provide name of the 
person, date associated with the person, fuller form of name, gender, place of birth, language, area of 
interest, affiliation, profession or occupation,  biographical information, etc. When a user searches 
information regarding a personal name, say an author, the LMS can return the results what is stored in 
its database only. It is unable to provide additional information or the required information unless it is 
linked with external database that consists of more information about the person. In this situation, a 
semantic web technology called linked open data (LOD) can play a pivotal role. LOD can enable us  to  
provide advanced OPAC service with enrichment of LOD dataset from external sources such as VIAF, 
LCNAF, ORCID, Scopus ID, Google Scholar, etc. as these databases contain detailed information of 
personal names. Mithcell (2013) advocates that linked open data as the future of publishing all kinds of 
data possessed by the libraries, archives, and museums as LOD opens up many advantages in terms of  
accessibility and interoperability. LOD facilitates establishing relationships with various types of data 
through an automated process of data encoding, data linking and data management. Gonzales (2014)  
says that libraries now need to focus on transforming bibliographic data from MARC cataloguing data 
to more structured RDF format. And hence, our research attempts to convert the name authority data of 
a Koha based LMS into a LOD dataset to allow the LMS to provide further information about the 
personal names that are used to make access points to the library bibliographic items. 
 
2. LITERATURE REVIEW 
An extensive and systematic review of literature has been carried out to find out what other related 
research works have been conducted so far in our area of research and to determine the significance 
and relevance of the current research work. During the process of literature review, we have studied 
many semantic web and LOD related articles from several online repositories and databases, both 
subscribed and open source. We have found some of the published literature is very much close to our 
research work. The most relevant works are discussed below. 
Corlosquet and others (2009) mention in their article that a large number of websites are now 
developed and managed with Content Management System (CMS) in a structured way. In this article, 
with the aid of RDF and OWL modelling, the authors devised modules for conversion of structured site 
information to the linked open data, enabling site managers to export their site content model and data 
to the Web of Data easily without extensive knowledge of semantic web technologies. Drupal, a 
popular CMS was used as a Linked Data producer and consumer platform. The developers created 
RDF annotations and a SPARQL endpoint and mapped the site data with the existing ontology on the 
web adhering to Linked Data principles. The authors have provided a detailed description of the 
conversion of site data into RDF and made them available in various formats. This paper has provided 
an early insight of conversion of web data into Linked Data. 
Mehra and Kumar (2011) describe semantic web web technology as a better version of the web and 
explore how semantic web is used in many areas such as library and information centers, publishing, 
defense, e-governance, financial services, e-commerce, social networking, and so on. This paper 
provides a significant vision of the use of semantic web in a wide array of products and services. 
Through an exhaustive literature review of the papers on linked data published in the field of  Library 
and Information Science, Halla (2013) addresses the implementation of Linked Data principles on 
cataloging based on a data model for bibliographic description BIBFRAME, the Library of Congress 
Bibliographic Framework. The aim of this research paper is to assess the efficacy of BIBFRAME in 
publishing cataloging data as Linked Data and to determine whether it is helpful in overcoming the 
disadvantages of MARC-based cataloging.  The paper presents a comprehensive concept of Linked 
Data and Linked Open Data as published in the literature studied by the author. The paper offers an in-
depth understanding of Linked Data and Linked Open Data as published in the literature, as well as the 
importance of publishing and consuming LOD in library catalogs. 
Yoose and Perkins (2013) provided a basic overview and landscape of Linked Open Data including 
some of the tools, standards, registries and formats used for LOD. This paper carried out a review of  
some important LOD initiatives and activities in field of libraries, archives and museums across the 
globe. For beginners, this paper is a decent option for learning the fundamentals of LOD. 
In this article, Konstantinou and others (2014) explained the process of creation and publication of 
bibliographic information of digital repositories into LOD following international standards. The 
authors provided a detailed methodology for generating and publishing Linked Open Data which 
involves conversion and exporting bibliographic data to RDF datasets, extracting RDF Graphs, storing 
and filtering RDF triples with Virtuoso quadstore, mapping definition using R2RML, resource 
discovery through SPARQL endpoint interface. The paper also brought up the benefits and challenges 
associated with this implementation.  
Southwick (2015) points out that most of the published literature on application of LOD in the filed of 
library and information science ignores the best practices for implementing LOD. The paper is based 
on a case study of the LOD project of the University of Nevada, Las Vegas, which seeks to share the 
issues faced by the project team during transformation of digital collection metadata into LOD and the 
solutions embraced to tackle the problems. With a step-by-step methodology, the author explains how 
to convert library metadata into LOD and generate RDF  triple by using open source tools, technologies 
and metadata schema. The paper presents the procedure of cleaning and assigning controlled 
vocabulary to digital collection using CONTENTdm and reconciling and mapping metadata with the 
Europeana data model using the OpenRefine tool. Finally it evaluates the produced LOD in a various 
RDF triple formats. 
In their paper Crowe and Clair (2015) acquainted us with a project towards the creation of a tool for 
publishing local authority data as linked open data for a collaboration of cultural institutions with the 
available authority records. Their work mainly focused on the management of authority data on 
persons, organization, and families not usually found in authority files based on bibliographic metadata. 
This work can be regarded as one of the major early approaches of conversion of local authority data 
into shared LOD. This paper focused on presenting methodical information rather than technical 
aspects of the process of conversion of local authority data into linked open datasets. 
In their paper, Hidalgo-Delgado and others (2017) emphasize the quality of linked open data by the 
library and information centers as the key issue. The authors stresses on the aspects of cleaning and 
normalization of unorganized data before publication as LOD. They suggest a set of methodological 
guidelines for publishing library data as Linked Data. The proposed guideline is based on five activities 
viz. data specification, data  modelling, data generation, data publication and data exploitation. They 
test the validity of the proposed guidelines through case study for publishing open access journals as 
linked data.  
Lee and Choi (2018) explore that some major Korean libraries have been converting their bibliographic 
records and authority data into LOD and publishing them by linking with external LOD services such 
as VIAF, LDS, BNB, ISNI, WorldCat, etc. They reveal that the libraries are providing the LOD 
services by mapping with several ontologies and metadata schema such as FOAF, SKOS, DC, BIBO, 
Bibtex, etc and also with their locally devised ontologies. The authors recommend to convert and 
publish their local ontologies to BIBFRAME for enabling interoperability among the LOD services as 
the local ontologies have inconsistency in formulating classes and properties. 
A paper from Parker and Gray (2019) highlights a case study at the University of Maryland that deals 
with the creation and deployment of a modern digital collection system based on the Linked Data  by 
converting local corporate name authorities into a resource description framework (RDF). The LOD 
conversion program utilizes OpenRefine to reconcile and enhance corporate name authority data and a 
combination of SKOS and MADS/RDF schema for ontology mapping. 
A case study conducted by Basit and Hussain (2019) explains the necessity and process of 
transformation and production of serial publications into a structured dataset using the WordPress 
Content Management System and by mapping the LOD contents with Dublin Core Metadata 
specifications. This research is based on full-text articles and proceedings from the official medical 
research journal of Shaikh Zayed Medical Complex, Pakistan. 
Kar and Das (2020) provide a decent explanation of the requirements and process of publishing the 
bibliographical data into linked open data by linking and enriching the external data resources in a 
digital library environment. The authors provide a well-designed methodology to convert the 
bibliographical information from a DSpace digital repository into a LOD dataset by following a 
specific RDF metadata schema and demonstrate the process of integration and configuration of Apache 
Jena Fuseki into RDF triple through of a conceptual workflow model for creating a LOD framework 
for converting and storing RDF graph and RDF triple. This paper also describes the process of 
querying and accessing RDF data through SPARQL endpoint interface. 
A research paper by Saha and Das (2020) explains the process of conversion and publication of 
MARC21 based bibliographic data to linked open data as RDF triple model with integration of external 
resources such as OpenLibrary, VIAF, Wikidata, DBpedia, GeoNames etc. The authors propose a 
workflow model that involves specific activities and components for transforming bibliographic data 
into a LOD dataset. OpenRefine tool is used for managing and filtering the scattered data and 
ultimately mapping the refined data with selected RDF schema or ontology. This paper helps us to 
understand how the library and information centers can produce and consume LOD for providing 
enriched data to the users. 
 
3. STATEMENT OF PROBLEM 
Keeping the pace with the advancement of information and communication technology, every sector of 
business organizations, industries, banks, service sectors, academic and research institutes are 
developing their activities and services. Library and information service sectors are no exception to this 
scenario. In the early 1970s, a paradigm shift emerged in the library and information sector with the 
introduction of computer programs in managing the bibliographic data of the libraries. Initially, the 
change started with the application of an information retrieval storage package called CDS/ISIS. The 
libraries and information centers have started incorporating library management software (LMS) in 
managing all in-house activities during the 1990s. Gradually, several proprietary integrated LMS like  
LibSys, E-Granthalaya, VTLS, Alice for Windows, etc. came into existence. In around 2000, UGC-
INFLIBNET introduced SOUL for library automation in select top graded universities and colleges in 
India. In early stage, through these software, all house keeping modules were working fine. But, there 
was a problem regarding bibliographic data format prevailed in almost all proprietary library 
management software. In their initial versions, they did not follow a comprehensive international 
standard bibliographic and authority data format, like MARC 21 format. They gradually incorporated 
international data formats like USMARC, UNIMARC, CCF, ISBD, OCLC, MARC 21, etc in their later 
versions. But still there was inconsistency in using a standard bibliographical data format that is 
universally accepted and interoperable in nature (Husain & Ansari, 2008) . In the mean time, Katipo 
Communications from New Zealand brought an integrated library management system named Koha. 
The Koha software is completely free and open source. Presently, the software is managed by the Koha 
Community (https://koha-community.org/). It is built with every housekeeping modules and it follows a 
standard data format MARC21 format. The MARC21 format is a standard for bibliographic data 
exchange as well as data entry. At present most of academic libraries like universities, colleges, 
research institutions are using Koha LMS.  According to the modules of an integrated library 
management system, a library typically includes three types of data viz., bibliographic data, authority 
data and holding data.  But in the context of MARC21 communication formats,  there are five data 
formats viz., bibliographic data format, authority data format, holding data format, classification data 
format and community information data format (https://www.loc.gov/marc/96principl.html). The 
present research work concentrates with authority data and authority records. Authority record is a 
record that provides the authoritative form of useful terms that are needed to be used frequently while 
making cataloging records in a computerized library management system. The main purpose of any 
authority record is to ensure consistency and minimize data redundancy in the library bibliographic 
database. An authority record is created for each authorized access point for each bibliographic record 
and are listed in the corresponding authority file in the library database. Generally, the authority data 
consists of personal names, uniform title, topical terms or subject headings, chronological terms, 
corporate names, family names, geographic names and meeting names. Name authority record is a 
record that provides an authorized access point to a personal, corporate, or geographic name and 
provides references to the sources consulted to decide the standard form of the access points, provides 
cross-references to the access points, and also sometimes provides additional information related to the 
preferred terms of the authority names (Chan & Salaba, 2016). 
The research work is looking to generate a linked open dataset (LOD) from the name authority records 
available in a prototype Koha LMS database consisting of 150 name authority records. In an automated 
library environment, the users or patrons search and browse the personal names like author, contributor, 
editor, translator, collaborator, etc. and retrieve the information about them what are present in the 
database. We can elaborate this condition with an example, that a user searches a personal name “S.R. 
Ranganathan”, and he or she would get the bibliographic information related to S.R. Ranganathan what 
is present in that particular database. But, if he or she wants to get more comprehensive information 
about S.R. Ranganathan from any other external data sources, he would not be able. There are various 
types of universal standard name authority database like VIAF (Virtual International Authority File), 
LCNAF (Library of Congress Name Authority File), ORCID, Google Scholar, Scopus, Web of Science 
etc. If we are able to provide more information about personal names authority data from these external 
data source, then it will be regarded as an advancement of OPAC service. With the help of semantic 
web technology, we could provide advanced OPAC service with integration of LOD dataset from 
external data sources like VIAF, LCNAF etc.  
From above discussion we could consider the following research questions: 
1 Is it possible to transform existing OPAC to a LOD enabled semantic web OPAC system ? 
2 Is it possible to convert the personal name authority data into RDF triple model? 
3 Can it be possible the assignment of RDF based metadata schema while the conversion of 
personal name authority data is made into RDF model? 
4 Can it be possible the transformation of personal name authority data into LOD dataset with 
integration of external name authority LOD datasets? 
5 Is it possible to convert the personal name authority data into RDF model in different format 
like RDF/XML, JSON-LD, N-Triples, Turtle etc? 
 
4. OBJECTIVES 
In a broader context, the main objective of the research work is to transform the personal name 
authority data of an existing database of a Koha LMS into a LOD dataset with integration of some 
major external name authority database.  
The specific objective may be drawn as follows: 
1 To provide a LOD based library OPAC system with integration of external name authority 
datasets. 
2 To provide personal name authority data into RDF model. 
3 To assign RDF based metadata schema for personal name authority data (MADS RDF schema, 
FOAF etc) for conversion into RDF triple format.  
4 To provide LOD based dataset of personal name authority data with enrichment of external 
name authority dataset like VIAF, LCNAF etc.  
5 To produce LOD dataset of personal name author y data into RDF model in different RDF triple 
format like RDF/XML, JSON-LD, N-Triples, Turtle etc. 
 
5. METHODOLOGY 
The primary aim of this research work is to transform the personal name authority records into a LOD 
dataset with enrichment of data from external data sources VIAF and LCNAF. The experimental study 
seeks to generate RDF triple model datasets in different formats such as RDF/XML, JSON-LD, Turtle, 
N-triple, etc. Here, we have drawn up a workflow model for transforming personal name authority 
records into LOD dataset. The workflow layout and its flow of operations is depicted in figure 1. 
Figure 1 : workflow model for transforming personal name authority records into LOD dataset 
 
The comprehensive methodology has been described in the following steps: 
5.1 Step 1: Data collection for the experiment 
The present research work has been tested on real authority data. We have collected more than five 
hundred MARC 21 based personal name authority data from Vidyasagar University online catalogue 
and entered them into a prototype Koha LMS specifically developed for this purpose. Then, we have 
exported all personal name authority records from the Koha ILMS into a MARC file (e.g., 
PersonalNameAuthority.mrc) and then converted into a CSV (Comma Separated Values) file.We have 
refined all five hundred MARC 21 authority data using the MarcEdit software (a metadata editing 
software suite) by mapping MARC 21 tags with preferred delimiters and sub-field codes and finally 
exported them into tab-delimited records in CSV format. Generally, the MARC 21 authority data 
includes personal names, corporate names, meeting names, chronological terms, genre/form terms, 
geographic names, topical terms, uniform titles, etc. Here, our research focuses only with personal 
name authority data. 
 
 
5.2 Step 2: Open Source tools for data transformation used in research work 
The core part of our research work involves the technological aspects without which we would be 
unable to accomplish our goal. Our data deals with the personal name authority data and it must be 
developed with the integration of data from rich external name authority data sources like VIAF and 
LCNAF as additional attributes. For this data development work we need a tool that can handle and 
manage a large, messy and unstructured data. There are several tools available for handling messy and 
unstructured data such as OpenRefine, LODRefine, OntoRefine, etc. OpenRefine and LODRefine are 
completely free and open source software. Though LODRefine and OntoRefine (GraphDB) are very 
useful data transformation tools, they provide limited access to some of their dependencies and 
modules and are based on OpenRefine. Hence, we have chosen OpenRefine tool for managing and 
handling our personal name authority data and integrating with VIAF and LCNAF by reconciling 
existing personal name authority data. OpenRefine (https://openrefine.org/) formally known as 
GoogleRefine is a powerful tool for working with messy and unstructured data. It can be used to 
improve data consistency, augment data from other sources, map with various RDF metadata schema, 
work with linked data and transform them into different formats. OpenRefine is compatible with 
Windows, Linux, and macOS. The key feature of this tool that it allows the reconciliation of huge data 
through a semi-automatic process. 
5.3 Step 3: Mapping between personal authority data and MADS/RDF Schema  
MADS/RDF (Metadata Authority Description Schema in RDF) 
(https://id.loc.gov/ontologies/madsrdf/v1.html), a product of the Library of Congress (LOC), is a 
vocabulary and a data model for authority data used within libraries, museums, archives, cultural 
institutions, etc. It is a metadata for describing RDF data and is based on owl ontology. It is a 
knowledge organization system designed to be used with controlled values and access points for name 
authority data such as personal, corporate, geographic names, etc., subject heading systems, and other 
controlled vocabularies. It describes the authority data comprehensively. Being an ontology, the 
MADS/RDF consists of classes and properties21. Both MADS/RDF metadata schema and MARC 21 
are the products of the Library of Congress. Hence, they are interoperable and compatible with each 
other. LOC developed the MADS/RDF authority data model commensurating with the MARC 21 
authority control tags. LOC also provides a manual entitled “MARC 21 Authority Format Mapping to 
MADS Schema version 2.0” (https://www.loc.gov/standards/mads/mads-mapping.html) that is revised 
on June 2011. They have described the techniques of mapping various types of authority data such as 
personal names, geographical names, corporate names, meeting names, topical terms, etc. In our 
research work, we have selected only those MARC 21 tags that belong to personal name authority data 
and are widely used in creating personal name authority records. There are two portions of the personal 
name authority tags which are shown in the Table 1 - (1) Administrative metadata tags and (2) 
Descriptive metadata tags. The  Administrative MARC 21 authority tags are: 000 (Leader), 001 
(Control Number), 005 (Date And Time Of Latest Transaction) and 008 (Fixed Length Data Element). 
The descriptive MARC 21 personal name authority tags are: 046$f (Birth Date In Special Coded 
Dates), 100$a (Heading -- Personal Name), 372$a (Field Of Activity), 372$2 (Source Of Term In Field 
Of Activity), 373$a ( Associated Group), 373$2(Source Of Term In Associated Group), 374$a 
(Occupation), 374&0 (Authority Record Control Number Occupation), 375$a (Gender), 377$a 
(Associated Language), 378$q (Fuller Form Of Personal Name), 670$a (Source Citation In Source 
Data Found) and 670$b (Information Found In  Source Data Found). There is total 16 MARC 21 
authority tags that are mapped with MADS/RDF metadata schema. The administrative name authority 
tags are not appropriately configured with MADS/RDF tags. For our research purpose we have mapped 
those tags with another vocabulary “RecordInfo” that is also developed by LOC. 
Serial 
Number 
MARC21 Tag RDF metadata schema: 


























2  001 (CONTROL NUMBER) ri:recordID Unique number 
assigned to a 
MARC record 
3  005 (DATE AND TIME OF 
LATEST TRANSACTION) 
ri:recordChangeDate Date and Time of 
Latest 
Transaction 
4  008 (FIXED-LENGTH 
DATA ELEMENTS) 
ri:recordElement Potentially useful 
for retrieval and 
data management 
purposes 
5  046$f (BIRTH DATE IN 
















The year a person 
was born. Date of 
birth may also 
include the month 
and day of the 
person’s birth. 
6  100$a (HEADING--
PERSONAL NAME) 
madsrdf:PersonalName Describes a 
resource whose 
label represents a 
personal name. 
7  372$a (FIELD OF 
ACTIVITY) 




8  372$2 (SOURCE OF TERM 
IN FIELD OF ACTIVITY) 
madsrdf:fieldOfActivity       Source of Field of 
Activity 










10  373$2  (SOURCE OF 






11  374$a (OCCUPATION) madsrdf:occupation   Occupation 







13  375$a (GENDER) madsrdf:gender Gender 
14  377$a (ASSOCIATED 
LANGUAGE) 
madsrdf:associatedLanguage Language that a 
person, 
organization, or 
family uses for 
publication, 
communication, 
etc., or in which a 
work is expressed 
15  378$q (FULLER FORM OF 
PERSONAL NAME) 





with the same 
preferred name. 
16  670$a (SOURCE CITATION 
IN SOURCE DATA 
FOUND) 
madsrdf:note A note about the 
resource  
17  670$b (INFORMATION 








Table 1: Mapping between MARC 21 Personal Name Authority Tags and MADS/RDF Schema 
5.4  Step 4: Integration of MARC 21 Personal Name Authority data with VIAF and LCNAF 
The Virtual International Authority File (VIAF) is a leading international name authority linked data 
service. It is a collaborative initiative of a number of national libraries and managed by the Online 
Computer Library Centre (OCLC). VIAF collects multiple name authority files from world’s major 
library databases and integrates them into a single OCLC-hosted name authority service. The main 
purpose of the VIAF service is to minimize the cataloging costs and expand the use of library authority 
files by matching, linking and grouping the commonly and mostly used authority files and making the 
information accessible on the web. This service helps researchers to identify and classify names, 
places, works, and expressions by retaining regional languages, grammar, and script preferences24.   
The Library of Congress Name Authority File (LCNAF) (https://id.loc.gov/authorities/names.html) is 
an initiative of the Library of Congress (LOC) that publishes authority data as linked data as a part of 
LC Linked Data Service. LCNAF provides standard authoritative data for names of persons, 
organizations, events, places, and titles mostly from the LOC bibliographic database and from the 
participant libraries that follow a set of standards and guidelines as devised by the LOC. The Library of 
Congress Names, officially called the NACO Authority File, contains more than 8 million name 
descriptions created over several decades adhering to to various cataloguing policies. It makes the 
linked open datasets available in many popular formats such as RDF/XML, JSON-LD, N-triple, Turtle, 
etc. 
Our main objective of this research work is to construct a linked open dataset from the personal name 
authority data with insertion of additional data from two major name authority datasets viz. VIAF and 
LCNAF. In the personal name authority data sheet used in this research work, we have a column of 
MARC 21 tag i.e., “100$a (HEADING - PERSONAL NAME)” and it has three URI columns viz., 
100$1_URI_LCNAF, 100$1_URI_VIAF and 100$0_OPAC_URI. The URI corresponding to the 
personal name headings are imported from LCNAF and VIAF and inserted against that field 
“100$a_HEADING—PERSONAL_NAME”. Here, LCNAF and VIAF are external dataset that are 
incorporated to the existing dataset. The column 100$0_OPAC_URI is inserted in the dataset and 
linked with the URI from existing local library database (Koha database). We have focused on the 
insertion of links in 00$1_URI_LCNAF and  100$1_URI_VIAF columns. The insertion procedure has 
been done using the OpenRefine tool. We have taken the data from column 100$a_HEADING-- 
PERSONAL NAME and reconciled them two times separately with LCNAF and VIAF. Then we have 
used the GREL (Google Refine Expression Language) to generate the URI links properly with a semi 
automatic process. Figure 2 shows how the GREL syntax is used to generate and insert URI from 
LCNAF. 
 
Figure 2: Adding Columns URI  from LCNAF against personal name in the OpenRefine Tool 
After the reconciliation process of 100$a_HEADING--PERSONAL_NAME, the URI from LCNAF 
are inserted by the semi automatic process through GREL expression in the OpenRefine tool. Figure  3 
depicts the Author URIs  that are derived from LCNAF in terms of name authority data of the column 
100$a_HEADING—PERSONAL_NAME in OpenRefine. Similarly, we have populated the URI links 
form the VIAF dataset against the column 100$a_HEADING--PERSONAL_NAME. 
 
Figure  3: Showing the Author URI from LCNAF 
In Figure 4, we can see the URIs that are inserted in separate columns from both the dataset VIAF and 
LCNAF.  
 
Figure  4: Showing the Author URI from VIAF and LCNAF 
In Figure 5, we can see the process of mapping between RDF schema (MADS/RDF, RecordInfo and 
OWL ontology) and MARC 21 tags in the OpenRefine tool. Figure 5, 6 and 7 are the continuation of 
the mapping process mentioned above. Basically, we have taken the MARC 21 tag for personal name 
authority data and the tags are divided into two parts. One is administrative tags/metadata and the other 
is descriptive tags/metadata (Table 1). The administrative tags include “000 (Leader), 001 (Control 
Number), 005 (Date And Time Of Latest Transaction) and 008 (Fixed-Length Data Elements)”. The 
administrative tags/metadata are defined by the RecordInfo RDF schema. RecordInfo is an ontology for 
administrative metadata developed by Library of Congress and used by MADS/RDF. The prefix of 
RecordInfo property and classes is :ri and the namespace is http://id.loc.gov/ontologies/RecordInfo#. 
Rest of the MARC21 tags used for personal name authority data have followed the MADS/RDF 
metadata schema. The prefix of MADS/RDF metadata schema is :madsrdf and namespace of the 
MADS/RDF metadata schema is http://www.loc.gov/mads/rdf/v1#. Another ontology OWL (Web 
Ontology Language) has been used for the mapping of URI columns viz., 00$1_URI_LCNAF, 
100$1_URI_VIAF and 100$0_OPAC_URI. In Table 1, we have described the properties and classes of 
MADS/RDF and RecordInfo for mapping between the columns of MARC 21 tags with RDF metadata 
schema. Figure 5, 6 and 7 are showing the mapping procedure between the columns MARC 21 tags 
and MADS/RDF and RecordInfo schema in OpenRefine tool.  
 
Figure  5:  Showing RDF skeleton for Mapping and MADS and MARC 21 columns in OpenRefine 
 
Figure  6:  Showing RDF skeleton for Mapping and MADS and MARC 21 columns in OpenRefine  
(Continuation of figure 5) 
 
Figure  7:  Showing RDF skeleton for Mapping and MADS and MARC 21 columns in OpenRefine  
(Continuation of figure 6) 
6. EVALUATION  
In this experiment, we have collected a numbers of 500 personal name authority records from the 
Vidyasagar University central library OPAC that is run by Koha LMS. The major tags of MARC 21 
personal name authority record are selected for this research work. Our main objective is to produce a 
LOD dataset with integration of VIAF and LCNAF data by following MADS/RDF metadata schema. 
We have met all steps that are mentioned in the methodology section and finally we have produced a 
LOD dataset in RDF triple model.  
 
Figure 8: Showing an exported RDF file in Turtle format with personal name authority records 
 
Figure 9: Showing an exported RDF file in RDF/XML format with personal name authority records 
 
As a result, we have got the RDF triple data in different format such as RDF/XML (Figure 9), Turtle 
(Figure 8), JSON-LD, N-triple, etc. These RDF triple files are the desired result of the research work. 
In Figure 8, we can find the RDF triple relationships i.e., subject, predicate and object of the output 
dataset. We can also see all the prefixes with namespace in the Turtle file (Figure 8). In this 
experimental study, we have placed the prefix and namespace of several popular RDF schema such as 
RDF, OWL, MADS/RDF, RI, FOAF, etc. The implementation of tools and techniques for the 
conversion of existing personal name authority records into a linked open dataset through the 
enrichment of external data sources has been evaluated successfully. 
7. CONCLUSION 
This research work is focused on production of LOD dataset of personal name authority records. 
Basically, LOD dataset includes various links and contains relationships between them. LOD service is 
an advanced service and it is based on semantic web technology. The linked open data is readable, 
manipulated and processed by both human and machine. Hence, we can understand how LOD service 
is special  for an organization or institution. We have used OpenRefine tool for cleaning the personal 
name authority records; reconcile the additional data from VIAF and LCNAF and made them RDF 
triple data by assigning RDF metadata schema – MADS/RDF. The  MADS/RDF metadata schema is 
the leading RDF metadata schema for this project and the other administrative metadata schema is 
RecordInfo and OWL for general ontology. Our research work produces the LOD dataset in RDF 
format like RDF/XML, N-triples, Turtle, JSON-LD, etc. But it produces the LOD files in raw format. 
Consequently, the segment of visualization is not well defined. We can further concentrate in the 
visualization of the dataset that may be developed and accessed through browser. Another major part 
for future study would be LOD in SPARQL (SPARQL Protocol for RDF Query Language) data server. 
However, we conclude that our research work has been carried out following a clear and simple method 
for producing the LOD dataset for personal name authority data.  
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